United States Patent 19

Haraikawa

54]

[75]
[73]
[22]
[21]
[30]

[52]
[51]
[58]

[56]

ADJUSTING DEVICE FOR A
MECHANICALLY OPERATED DISC BRAKE

Inventor: Tetsuo Haraikawa, Funabashi, Japan
Assignee: Tokico Ltd., Kanagawa, Japan

Filed: Feb. 12, 1976
Appl. No.: 657,623

Foreign Application Priority Data

Feb. 17, 1975 Japan .......ovneenneeen, 50-19627
Feb. 18, 1975 Japan ..o 50-19997

US.CL ..., 188/71.9; 188/196 BA
Int. CL® ................. F16D 65/56; F16D 55/224
Field of Search ............... 188/71.7, 71.8, 71.9,
188/72.7, 72.8, 196 M, 196 BA; 192/111 R,
111 A, 111 B

References Cited
UNITED STATES PATENTS

2,669,327 2/1954 Chamberlain et al. ...... 188/196 BA

3,321,049 5/1967 Swift .cvvverreeieeeniiinrrcerinneee, 188/71.9
3,321,050 5/1967 Press ..c.c.coceiiirinnnnn. eveeenes 188/71.9
3.365.031  1/1968  Swift i 188/71.9
3,765,511 10/1973 Toyomasu ..........ccceuvneenee. 188/72.7
3,920,102 11/1975  TtO oo, 188/71.9

[11] 4,022,299
(451 May 10, 1977

3952.844 4/1976 Newstead et al. ................ 188/72.8
3954160 5/1976 Carr ....cccceoeciiiinvieminennennnn. 188/72.7

Primary Examiner—Trygve M. Blix
Assistant Examiner—Edward R. Kazenske
Attorney, Agent, or Firm—Wenderoth, Lind & Ponack

[57] ABSTRACT

A mechanical type disc brake includes a calliper slid-
ably supported in the axial direction of a disc and strad-
dling a peripheral portion of the disc, a stationary pad
secured to the calliper for engaging with one surface of
the disc, a movable pad disposed opposite to the sta-
tionary pad and being slidably mounted only in the
axial direction, a nut member mounted in the calliper
and adapted to be rotated by means of a brake arm, an
adjusting bolt threadingly extending through the nut
member, with one end thereof abutting the movable
pad for urging it against the disc, a mechanism for
converting the rotation of the nut member nto the
axial movement thereof, and a rotation control mem-
ber mounted on the movable pad for cooperating with
the adjusting bolt for controlling the relative rotation
between the adjusting bolt and the movable pad.

5 Claims, 7 Drawing Figures

| 3 8160 8a 7 16b 9

7% X 14
277 (7
7%
| __ Zéé . | 0O
'f-; iz bo
N N2 A 9b
i | | NS o
6— AN [NENE ] 23
o AN 5 l!a‘:‘?llj“"\& 6
el N % AN e
4 & 9
N2 22
N\ 8

O
Q
N
O
Al



4,022,299

{ !
L —_a

.
1/
L -
N\ “J
. | =: 3
\ _ — :
I=c - i - » o
» l_._\___- J* m” ) - .
,,“ N 0 )
- Y
__ /4
1
w .l.
)

Sheet 1 of 2

o
O
Q\!
-3
5

_,..as&\ 007

/////

Fig. |
| 3 81a 8alrlob I3

-_‘-___ ﬁl .. . .l
-_____

\\\\\\\\\\ =: \\\\\\\‘

\
O
4

] H.nuH I ¢
SO NN SANTFIR NANANNNN Y

Ty

U.S. Patent May 10, 1977



U.S. Patent May 10, 1977 Sheet 2 of 2 . 4,022,299

[ PN
| 3 )8&lea'l 1I6b9

N

\f-!li!“\
\gl\‘? i

Fig 4

NN\

/
‘
R [((\X /10a
? § s!_;: \Q-‘ 9a
Z R N5 7-10b
v NS XS] X |
oy | | NS~
6 ‘? % _____ i‘:-"miy/m”."'i-i// 53
2 NMINZZIN NP
® ? NG, ﬁé!§§ |I66(':
AV ~\
“ N 9 \-22
24 w7 J e«

J
\
™N)
™ _.
O
O
Q
AY,
®
N




4,022,299

1

ADJUSTING DEVICE FOR A MECHANICALLY
OPERATED DISC BRAKE

BACKGROUND OF THE INVENTION

This invention relates to a mechanical type disc
brake in which an input force given by a cable and the
like in the circumferential direction of a disc i1s con-
verted into an. axial force for urging a friction pad
against the disc.

In general, it has been a common practice to build in
the disc brake of the type described a brake clearance
adjusting means for adjusting to a given range the brake
clearance between the disc and the friction pad. How-
ever, the brake clearance adjusting means hithertofore
proposed is complex in construction and consists of a
great number of parts, so that the size of the disc brake,
when such means is built therein, will be increased,
resulting difficulty in handling and an increase in cost.

SUMMARY OF THE INVENTION

One of the objects of the present invention is to pro-
vide simple, effective and economical brake clearance
adjusting means adapted for use in the above men-
tioned type disc brake.

According to the present invention, there is provided
a mechanical type disc brake comprising a calliper
slidably supported in the axial direction of a disc and
straddling a peripheral portion of the disc, a stationary
pad secured to the calliper for engaging with one sur-
face of the disc, a movable pad disposed opposite to the
stationary pad and being slidably mounted only in the
axial direction, a nut member mounted in the calliper
and adapted to be rotated by means of a brake arm, an
adjusting bolt threadingly extending through the nut
member, with one end thereof abutting the movable
pad for urging it against the disc, a mechanism for
converting the rotation of the nut member into the
axial movement thereof, and a rotation control mem-
ber mounted on the movable pad for cooperating with
the adjusting bolt for controlling the relative rotation
between the adjusting bolt and the movable pad.

The rotation control member may be a resilient

‘member mounted on the backing plate of the movable
pad and which cooperates with a portion of the adjust-
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ing bolt having a hexagonal cross-section such that the

resilient member engages with one side of the hexagon
and prevents the rotation of the adjusting bolt over a
predetermined angle e.g. 30° from the neutral posi-
tion. |
The brake clearance can be adjusted by turning the
adjusting bolt manually and, to this end, it is preferable
to form a tool receiving recess in the adjusting bolt at
the end thereof remote from the movable pad.
Another object of the present invention is to provide
a disc brake having an automatic brake clearance ad-
justing function, which is attained by modifying the
rotation control member so as to act as a pawl or a
ratchet cooperating with a ratchet or pawl formed or
nmunted to the adjusting bolt.

BRIEF DESCRIPTION OF THE INVENTION

The specific features of the present invention will be
apparent from a reading of the ensuring part of the
specification in conjunction with the accompanying
drawings, in which: i o
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FIG. 1is a longitudinal cross-sectional view of a me-
chanical type disc brake exemplifying the present In-

vention,
FIG. 2 is a cross-sectional view taken along the line

X—X of FIG. 1,

FIG. 3 1sa cross-sectlonal view taken along the line
Y—Y of FIG. 1,

FIG. 4 1s a longitudinal cross-sectional view of an
essential portion of the disc brake of a second embodi-
ment of the invention,

FIG. 5 is a partial cross-section view taken along the
line Y'—Y'’ of FIG. 4,

FIG. 6 is an enlarged view showing the portion C in
FIG. 5, and

FIG. 7 is a modified form of the rotation limiting
member of the second embodiment.

DETAILED DESCRIPTION OF THE INVENTION

In the drawings, shown at 1 is a calliper of generally
C-shaped configuration with leg portions 1la and 15
extending along the opposite surfaces of a disc D. The
calliper 1 is supported on a supporting member 2,
which is secured non-rotatably to a body of a vehicle, in
a manner to slidingly move in the axial direction of the
disc, by means of two bolts 3 (one of which is omitted
in FIG. 1). A stationary pad 4 is secured to the leg
portion la of the calliper 1 by means of a mounting
plate § and a screw 6.

A hole 7 is formed in the supporting member 2 for
receiving a movable pad 8 which is slidable in the axial
direction. The movable pad 8 is oppositely disposed
relative to the stationary pad 4 and has a configuration
of a circle with the upper (radially outer) portion and
the lower portion thereof cut off, and the hole 7 1s
complementary shaped so that the rotation of the mov-
able pad 8 in the hole 7 1s prevented.

A cavity 9 having different diameter portions or a
stepped configuration is formed in another leg portion
1b of the calliper 1. Disposed within the cavity 9 is a
ramp member 10 having a projection 10a which is
fitted in a small recess 9a formed in the end wall of the
cavity 9 for preventing rotation of the ramp member 10
within the cavity 9. In the surface of the ramp member
10 on the side opposite to the aforesaid end wall of the
cavity 9, there are provided three circumferentially
spaced inclined grooves 11, one of which is shown in
FIG. 2 which is a cross-sectional view taken along the
line X—X in FIG. 1. ~

‘Shown at 12 is a nut member dlSposed adjacent to the
ramp member 10 having three circumferentially spaced
inclined grooves 13 in the surface opposing the ramp
member 10, as shown in FIG. 2. Each of the inclined
grooves 13 has a sloped portion extending generally in
parallel with a sloped portion of a respective of the
grooves 11. Interposed between the grooves 11 and 13

- are three balls 14, one each for each pair of inclined
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grooves 11 and 13. Normally, the balls 14 are posi-

tioned at the deepest portions of the grooves 11 and 13,
-but when the nut member 12 is rotated relative to the

ramp member 10 in the direction of arrow A in FIG. 2,
the balls 14 ride up the inclined surface portions of the
grooves 11 and 13 and the nut member 12 is separated
from the ramp member in the direction of arrow B in
FIG. 2.

A brake arm 15 is secured to the nut member 12, and
a cable or the like (not shown) is connected to a hole
15a provided in the brake arm 15. Thus, the nut mem-
ber 12 is rotated upon braking action. Shown at 16 is an
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adjusting bolt, with a male thread portion formed
thereon being in meshing relation to a female thread
portion provided in the nut member 12. One end 164 of
the adjusting bolt 16 is supported by a backing plate 8a
of the movable pad 8. Adjacent to the end 164, a hex-
agonal cross-section portion 165 is formed on the ad-
justing bolt 16 as shown in FIG. 3. Secured to the back-
ing plate 8a of the movable pad by means of pins is a
rotation controlling member 17 for cooperating with
the hexagonal portion 165 of the adjusting bolt 16. As
shown in FIGS. 1 and 3, the rotation controlling mem-
ber 17 1s formed by punching and press-forming a steel

plate or the like. A hole for passing through the hexago-
nal portion 16b of the adjusting bolt 16 1s formed in the

member 17 and opposed inner edges of the hole define
locking or engaging portions 17a which are adapted to
engage with two opposite surfaces of the hexagonal
portion 165 thereby controlling the rotation of the
adjusting bolt 16.

On the other hand, the other end 16c¢ of the adjusting
bolt 16 extends into a hole 105 provided in the ramp
member 10, and 1s accessible from outside of the calli-
per through an access hole 95 in the leg portion 1b5.

Shown at 18 1s a spring washer, which 1is retained in
position by means of a retainer 19 and a retaining ring
20. The spring washer 18 engages with a stepped por-
tion of the nut member 12 so as to urge the nut member
12 towards the ramp member 10. Shown at 21 and 22
are seals and at 23 1s a rubber plug, which prevent
ingress of water, mud and the like from the outside.

In operation, when a driver of the vehicle depresses a
brake pedal or pulls a brake lever, a cable associated
therewith 1s pulled so as to apply a torque on the brake

arm 15 which, in turn, rotates the nut member 12 in the

direction of arrow A as shown in FIG. 2. The inclined
grooves 13 and 11 and the balls 14 act to convert the
torque applied to the nut member 12 into a thrust and
move the nut member 12 axially in the direction of
arrow B. The axial movement of the nut member is
transmitted through the adjusting bolt 16 to the mov-
able pad 8, thereby urging the pad 8 against the disc D.

At this time, the adjusting bolt 16 is maintained in
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threading engagement with the nut member 12, while

the rotation of the adjusting bolt 16 1s normally pre-
vented by means of the rotation control member 17. As
a result, the rotation of the nut member 12 will not
cause rotation of the adjusting bolt 16 in the initial
stage. But, when the nut member 12 1s turned to a
further extent so that the movable pad abuts with the
disc D to transmit the thrust, then the calliper 1 will
slidingly move on the supporting member 2 according
to a reaction force created thereby, so as to urge the

stationary pad 4 against the opposite surface of the disc -

D, therby effecting a braking action.

At this stage, a large thrust is exerted on the adjusting
bolt 16, thus increasing the frictional force between the
nut member 12 and the adjusting bolt 16, with the
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result that the adjusting bolt 16 will rotate jomntly with -

the nut member 12. However, the rotation angle of the
nut member 12 which is required for obtaining an
ample braking force, after such a thrust has been ap-
plied to the adjusting bolt 16 is as small as 5° ~ 10°, in
general. This range, however, 1s not inconsistent with
the acceptable engagement of the rotation control
member 17 with the two opposite surfaces of the hex-
agonal portion 16b of the adjusting bolt 16. As a result,
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when the cable is released for releasing the brake, then

the brake arm 15, jointly with the nut member 12, will

4

be rotated in a reverse direction, by means of a return
spring (not shown), so that the nut member 12 is urged
by means of the spring washer 18 to return to its origi-
nal position shown, while the adjusting bolt 16 will
return to its original position assumed prior to the actu-
ation of the brake. In this respect, the position relation-
ship in the circumferential direction between the ad-
justing bolt 16 and the rotation control member 17 will
be maintained unchanged. |

In case the statlonary pad 4 and movable pad 8 be-
come worn, resulting in an increase in the rotating

stroke of the arm 185, then the dust cover 23 1s removed

to make access to the adjusting bolt 16 for turning the
adjusting bolt 16 so as to move forth, thereby adjusting

the gaps between the pads 4, 8 and disc D.

Meanwhile, with this embodiment, the engaging por-
tion of the adjusting bolt 16 with the rotation control
member 17 1s hexagonal in its cross section. However,
the present invention is by no means limited to this
configuration, and thus the aforesaid engaging portion
may be octagonal or of other shapes, as long as the
adjusting bolt 16 may be returned to its original posi-
tion assumed prior to the actuation of the brake, when
the adjusting bolt 16 rotates with the nut member 12. In
addition, the movable pad is supported on the support-
Ing member but may be supported on the calliper
itself.

FIG. 4 shows a second embodiment of the present

invention, in which, the rotation control mechanism
17, 16b for the adjusting bolt 16 of the first embodi-

~ment 1s replaced by a mechanism for attaining auto-

matic brake clearance adjustment. The construction of
this embodiment is otherwise the same as that of the
first embodiment and corresponding reference numer-
als have been given to corresponding parts.

Shown at 16’ is an adjusting bolt having a ratchet
teethed portion 16'b as shown in FIGS. 5 and 6. A
rotation control member 17’ is secured to the backing
plate 8¢ and has locking or engaging portions 17'a
which act as pawls cooperating with the ratchet teeth
portion of the adjusting bolt 16’ so as to restrict the
rotation of the adjusting bolt 16’ in one direction only,
namely, in such direction that the adjusting bolt 16’ is
moved out from the nut member 12 so as to compen-
sate tor wear of the pads 4 and 8.

In this embodiment, the seal ring 22’ disposed be-
tween the nut member 12 and the adjusting bolt 16’
acts to apply suitable resistance therebetween when the
nut membeér 12 is rotated upon actuation of the brake.

Similarly to the first embodiment, the adjusting bolt
16’ is rotated by the frictional resistance of the screw
thread engagement with the nut member 12 in the last
stage of brake application.

Normally, the range of rotation of the adjusting bolt
16’ during brake application is within the range of one
tooth of the ratchet teeth 16, and the pawls 17'a will
not ride over the ratchet teeth 16'b. But, in case the
pads 4 and 8 become worn, resulting in an increase in
the rotating range of the adjusting bolt 16’ during brake
application, the pawl will ride over one tooth of the
ratchet teeth 16’5 thus effecting automatic brake clear-
ance adjustment.

FIG. 7 shows a modified form of the rotation control
member 17’ of the second embodiment, in which, a
generally flat rotation control member 17'' having two
pawl portions 17''a cooperates with the ratchet teeth
portion 16°b of the adjusting bolt 16’. The member 17"’
1s movably connected to the backing plate 8a of the
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movable pad 8 by pins 24, and the pawl portions 17"a
are connected with each other by relatively thin walls
17''b. Thus, in this embodiment, the member 17" de-
forms in the plane of the plate or in the circumferential
direction when the pawl portions 17"'a ride over the
ratchet teeth., |

In the second and the third embodiments, the ratchet
teeth are formed on the adjusting bolt and the pawl
cooperating with the ratchet teeth is mounted on the
movable pad, but it will be noted that it is possible to
form the ratchet teeth on the movable pad and the pawl
on the adjusting bolt, for restricting the rotation of the
adjusting bolt in one direction only.

Further, the movable pad 8 may be mounted on the
leg portion 15 of the calliper 1.

As is apparent from the foregoing description of the
construction and operation of the mechanical type disc
brake according to the present invention, the rotation
control means for the adjusting bolt, is not positioned
within the calliper as in the prior art, but in the pad
which is adapted to be displaced by the adjusting bolt in
the axial direction, thereby simplifying the construction
of the brake clearance adjusting means, while shorten-
ing the axial length of the disc brake itself, thus allow-
ing easy attachment of the disc brake which presents a
lowered manufacturing cost. Further, an automatic
brake ¢learance control means can be easily incorpo-

rated.

[ claim: -

1. A mechanical type disc brake comprising:

a calliper slidably supported in the axial direction of
a disc and straddling a peripheral portion of said
disc; |

a stationary pad secured to said calliper for engaging
with one surface of said disc;

a movable pad disposed opposite to said stationary
pad and being mounted for sliding movement in the
axial direction only for engaging a second surface
of said disc;

a nut member mounted in said calliper and adapted

 to be rotated by means of a brake arm;

an adjusting bolt threadingly extending through said
nut member, a first end of said adjusting bolt hav-
ing a polygonal cross-section and abutting said
movable pad for urging said movable pad against
said second surface of said disc, said adjusting bolt
being rotatable relative to said movable pad,;

means for converting the rotation of said nut member
into axial movement thereof; and

a rotation control member being formed of a resilient
material and secured to a backing plate of said

movable pad for engaging with at least one side of
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said polygonal cross-section of said adjusting bolt
for controlling relative rotation between said ad-
justing bolt and said movable pad. |
2. A mechanical type disc brake as claimed in claim
1, wherein said rotation control member comprises a
resilient plate with an opening defining two engaging
portions for engaging with two opposite sides of said
polygonal cross-section and allowing the rotation of
said adjusting bolt for a predetermined range. |
3. A mechanical type disc brake as claimed in claim
1, wherein a tool receiving recess is formed in a second

 end of said adjusting bolt, said recess being accessible
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from the exterior of said calliper through a normally
closed opening in said calliper.

4. A mechanical type disc brake comprising:

a calliper slidably supported in the axial direction of
a disc and straddling a peripheral portion of said
disc; |

a stationary pad secured to said calliper for engaging
with one surface of said disc;

a movable pad disposed opposite to said stationary
pad and being mounted for sliding movement in the
axial direction only for engaging a second surface
of said disc;

a nut member mounted in said calliper and adapted

‘to be rotated by means of a brake arm;

an adjusting bolt threadingly extending through said
nut member, a first end of said adjusting bolt di-
rectly abutting with said movable pad for urging
said movable pad against said second surface of
said disc; -

means for converting the rotation of said nut member
into axial movement thereof;, and

pawl and ratchet means, disposed between said first
end of said adjusting bolt and said movable pad,
said pawl and ratchet means comprising ratchet
teeth formed in said first end of said adjusting bolt,
an annular resilient washer secured to a backing
plate of said movable pad, and at least one pawl
cooperating with said ratchet teeth and formed in
an inner circumference of said washer, for allowing
rotation of said adjusting bolt relative to said nut
member only in a direction of said adjusting bolt
moving outwardly of said nut member toward said
disc. |

5. A mechanical type disc brake as claimed in claim

4, wherein said ratchet teeth are formed in the outer
periphery of said first end of said adjusting bolt, said
washer is mounted on said backing plate of said mov-
able pad by means of two pins, and two pawls cooper-

ate with said ratchet teeth.
» - E _* ¥
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